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(54) Lj^SER RANGE FINDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate light axis adjustment of 
an optical system and simultaneously raise distance measurement 
accuracy. 

SOLUTION: A rotating polygon mirror 6 is further rotated from 
ginbal arm 4 and a laser light L1 emitted from a laser diode 5 is 
reflected by the polygon mirror 6 so as to irradiate an object and 
scan in two dimensional direction. Reflection laser light L3 from the 
object is received with the polygon mirror 6 turned back with 
parabola mirrors 13a and 13b, reflected with mirrors 14a and 14b 
captured with a photodiode 9 and photoelectric-converted. All the 
elements of laser diode 5, polygon mirror 6, its drive system, 
parabola mirrors 13a and 13b, return mirrors 14a and 14b and 
photodiode 9 are loaded on the ginbal arm 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A laser light source and the polygon mirror which catches the reflective laser beam from said 
object in the mirror plane of two ****** while reflecting the laser beam irradiated from this laser light 
source and projecting towards an object The polygon mirror driving means which scans the projection laser 
beam which makes the axial center the center of rotation, it is made to carry out a rotation drive, and 
reflects said polygon mirror by this polygon mirror to the hand of cut of the polygon mirror, The condensing 
means of the pair which condenses the reflective laser beam which it is arranged on both sides of the axial 
center of said polygon mirror at the both sides of the polygon mirror, and is reflected in two mirror planes 
of a polygon mirror according to an individual, The photo sensor which carries out photo electric 
conversion of this in response to the laser beam condensed with the condensing means of said pair, In 
********, said laser light source, a polygon mirror, a polygon mirror driving means, It is carried in the 
condensing means and the gimbal arm with common each of a photo sensor. Laser type distance measuring 
equipment which this gimbal arm makes the axis which intersects perpendicularly with the axial center of a 
polygon mirror by the gimbal arm driving means the center of rotation, and is characterized by being 
constituted so that a rotation drive may be carried out. 

[Claim 2] Said each condensing means is laser type distance measuring equipment according to claim 1 
characterized by consisting of a paraboloid mirror and a clinch mirror which turns and reflects in the light- 
receiving side of a photo sensor the laser beam which has been arranged at the paraboloid mirror side and 
condensed by this paraboloid mirror rather than the focus of this paraboloid mirror, and making the focus of 
said clinch mirror agree in the light-receiving side of a photo sensor. 

[Claim 3] Said gimbal arm driving means is laser type distance measuring equipment according to claim 1 or 
2 characterized by being the motor which the motor axial center was made in agreement on the extension 
stem line of the center of rotation of this gimbal arm, and has been arranged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser type distance measuring equipment which 
measures the distance to an object by turning to an object the laser beam emitted from the laser light 
source, scanning it, and catching the reflective laser beam. 
[0002] 

[Description of the Prior Art] There are some which are indicated by JP,7-72239,A as this kind of laser 
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type distance measuring equipment. 

[0003] The polygon mirror of the rotating type which turns this to an object and scans it, reflecting the 
laser beam emitted from laser light sources, such as a laser diode, in this conventional distance measuring 
equipment, The device in which the axis which intersects this polygon mirror perpendicularly to that axial 
center is rotated as the center of rotation, A condensing means to receive the reflective laser beam from 
an object as the reflected light from a polygon mirror, Having the sensor which carries out photo electric 

conversion Of the laser beam which passed this condensing moans, and ©canning a projeetion laser beam in 

the direction of two dimension substantially After receiving the reflective laser beam from an object in the 
mirror plane of two ****** in a polygon mirror, this is condensed with a separate condensing means, and 
finally it projects on the light-receiving side of a common sensor. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above conventional laser type distance measuring 
equipment, by dividing the condensing system way of the reflective laser beam from an object into two 
lines Area of the mirror plane of each of polygon mirrors is made small, without reducing the light income of 
the whole obtained. Although a miniaturization and lightweight-izing of the whole equipment can be 
attained, since each element, such as the other condensing means and a sensor, is a fixed thing to a 
polygon mirror being the thing of working among optical system, it has left the problem still more on 
utilization. 

[0005] namely, the condensing orientation fixed means consists of conventional laser type distance 
measuring equipment with two or more clinch mirrors and condenser lenses — in addition, since relative 
rotation is carried out between polygon mirrors also when the condensing means is any at the time of 
scanning of the direction of two dimension, there is a problem that optical-axis adjustment of the whole 
equipment containing a polygon mirror and a sensor takes a great man day and time amount. Because a 
condensing means moreover carries out relative rotation between polygon mirrors as mentioned above, 
unless it is easy to produce an optical-axis gap and light-receiving area of a photo sensor is enlarged 
among both by use, a limitation is in improvement in ranging precision. 

[0006] It tends to offer the laser type distance measuring equipment which reduced and combined the man 
day for optical-axis acjjustment, and aimed at improvement in ranging precision, this invention having been 
made paying attention to the above technical problems, and attaining the much more miniaturization and 
the much more lightweight-izing of the whole equipment. 
[0007] 

[Means for Solving the Problem] The polygon mirror which catches the reflective laser beam from said 
object in the mirror plane of two ****** while invention according to claim 1 reflects the laser beam 
irradiated from a laser light source and this laser light source and is projected towards an object, The 
polygon mirror driving means which scans the projection laser beam which makes the axial center the 
center of rotation, it is made to carry out a rotation drive, and reflects said polygon mirror by this polygon 
mirror to the hand of cut of the polygon mirror, The condensing means of the pair which condenses the 
reflective laser beam which it is arranged on both sides of the axial center of said polygon mirror at the 
both sides of the polygon mirror, and is reflected in two mirror planes of a polygon mirror according to an 
individual, It has the photo sensor which carries out photo electric conversion of this in response to the 
laser beam condensed with the condensing means of said pair. It is carried in said laser light source, the 
polygon mirror, the polygon mirror driving means, the condensing means, and the gimbal arm with common 
each of a photo sensor. This gimbal arm makes the axis which intersects perpendicularly with the axial 
center of a polygon mirror by the gimbal arm driving means the center of rotation, and it is characterized 
by being constituted so that a rotation drive may be carried out. 

[0008] Invention according to claim 2 is characterized by for each condensing means in invention according 
to claim 1 consisting of a paraboloid mirror and a clinch mirror which turns and reflects in the light- 
receiving side of a photo sensor the laser beam which has been arranged at the paraboloid mirror side and 
condensed by this paraboloid mirror rather than the focus of this paraboloid mirror, and making the focus of 
said clinch mirror agree in the light-receiving side of a photo sensor. 

[0009] Invention according to claim 3 is characterized by being the motor which the gimbal arm driving 
means in invention according to claim 1 or 2 made the motor axial center in agreement on the extension 
stem line of the center of rotation of this gimbal arm, and has arranged. 

[0010] Therefore, in invention according to claim 1, it reflects by the polygon mirror and is projected on the 
laser beam emitted from the laser light source towards an object. Under the present circumstances, the 
laser beam reflected by the polygon mirror is scanned by rotation of the gimbal arm with which rotation of 
the polygon mirror itself scans in that hand of cut, and the polygon mirror etc. is carried in coincidence also 
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in the axial' center and the rectangular direction of a polygon mirror, and a projection laser beam is scanned 
in the direction of two dimension as a result. 

[0011] On the other hand, after reflecting by the polygon mirror, it is condensed with a condensing means, 
and finally, it is projected on the laser beam reflected with the object, photo electric conversion is carried 
out to the light-receiving side of a sensor, and the distance to an object is measured as a function of the 
time amount taken [ after projecting a laser beam first ] for a sensor to receive a reflective laser beam. 
[OOI 2] In this case, it reflects in the mirror plane of two ****** in a polygon mirror, and after being 

condensed with the condensing means which became independent to each, it is projected on the laser 
beam reflected with the object in the light-receiving side of a common sensor. 

[0013] And although the laser beam on which it is projected towards an object will be scanned by rotation 
of the polygon mirror itself, and rotation of a gimbal arm in the direction of two dimension, since it is 
supported by the gimbal arm with all the common optical system of a polygon mirror, a condensing sensor, 
etc., the relative-position relation between the axial center of the polygon mirror itself and optical system 
does not change at all. Therefore, it becomes, without the above-mentioned optical axis shifting, if optical- 
axis adjustment of optical system can be performed easily and each element is made to once support on a 
gimbal arm. 

[0014] Without making the focus of the paraboloid mirror which forms the optical means agree in the light- 
receiving side of a light-receiving sensor directly in invention according to claim 2 Since the laser beam 
condensed by the paraboloid mirror is once turned up by the mirror by return and the focus of the clinch 
mirror is made to agree in the light-receiving side of a photo sensor, For example, when it is going to store 
a gimbal arm and all the elements on the gimbal arm in the circle centering on the center of rotation of the 
gimbal arm, it becomes possible to make the above-mentioned circle radius small as much as possible, and 
it can contribute to the miniaturization of the whole equipment as a result. 

[0015] In invention according to claim 3, by arranging the motor which is the driving means of a gimbal arm 
on the center of rotation of the gimbal arm, it can arrange reasonable in the tooth space to which both 
were restricted, and can contribute to the miniaturization of the whole equipment also by this. 
[0016] 

[Effect of the Invention] Since all the required elements besides a polygon mirror of a rotating type were 
carried on the gimbal arm according to invention according to claim 1 Since the relative-position relation 
with the optical axis in the optical system of the axial center (center of rotation) and the condensing 
means of a polygon mirror, or a photo sensor is eternal even if a polygon mirror carries out scanning 
actuation in the direction of two dimension, Not to mention the ability to perform optical-axis adjustment 
very easily, once it performs optical-axis adjustment, the relative-position relation will not shift, the ranging 
precision of equipment original can be maintained now over a long period of time, and ranging precision will 
improve. 

[0017] A condensing means is especially constituted from a mirror by return with a paraboloid mirror like 
invention according to claim 2. Since it was made to make the focus of the clinch mirror which receives the 
reflective laser beam from a paraboloid mirror agree in a photo sensor, without making the focus of a 
paraboloid mirror agree in a direct light-receiving sensor The radius of gyration of the whole moving-part 
part which uses a gimbal arm as a parent can be made small, and, in addition to the same effectiveness as 
invention according to claim 1, there is an advantage which can contribute to the miniaturization of the 
whole equipment as a result. 

[0018] Moreover, according to invention according to claim 3, since the motor for rotating a gimbal arm has 
been arranged to the center-of-rotation axis of the gimbal arm, it can be contributed to the miniaturization 
of the whole equipment by this as well as invention according to claim 2. 
[0019] 

[Embodiment of the Invention] Drawing 1 -4 are drawing showing the gestalt of typical operation of this 
invention, and especially drawing 1 of the flat-surface explanatory view and drawing 2 is [ a right lateral 
explanatory view, drawing 3 , and 4 ] longitudinal-section explanatory views. 

[0020] As shown in this drawing, this laser type distance measuring equipment 1 is equipped with the 
gimbal arm 4 of a rotating type in the case 3 of the core box which has the window section 2, and the 
photodiode 9 grade as a laser diode (semiconductor laser) 5, and the polygon mirror 6, the condensing 
means 7 and 8 and a photo sensor with the collimator which is a laser light source is attached by using this 
gimbal arm 4 as a parent, respectively. 

[0021] In more detail, the gimbal arm 4 is constructed across horizontally in the case 3, and while bearing 
support of those both ends is carried out pivotable through bearing 10 at the case 3, the rotation drive of 
this gimbal arm 4 is carried out by the torque motor 1 1 of the hollow mold as a gimbal arm driving means 
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which carried out contiguity arrangement on the center of rotation P1 of this gimbal arm 4. 
[0022] While the above-mentioned laser diode 5 is arranged at the flank of said gimbal arm 4, the square 
pole-like polygon mirror 6 is supported by the top-face center section of the gimbal arm 4 pivotable. And 
the laser beam L1 emitted as an parallel light from the laser diode 5 will be reflected by the above- 
mentioned polygon mirror 6. Moreover, the above-mentioned polygon mirror 6 makes the axial center P2 
the center of rotation, and a rotation drive is carried out by the motor 1 2 of the shape of flat [ which is a 

polygon mirror driving means ]. Therefore, reflect in tho mirror piano ( drawing 1 mirror plane 6a) of either 

of the polygon mirrors 6, and the laser beam L1 emitted from the laser diode 5 is irradiated towards the 
object besides illustration. The reflective laser beam L2 from the polygon mirror 6 will be scanned by 
coincidence in rotation of polygon mirror 6 the very thing in the hand of cut. 

[0023] While the paraboloid mirrors 13a or 13b which are condensing mirrors are arranged on the both- 
ends top face of the gimbal arm 4 at each In the center section of the gimbal arm 4, the clinch mirrors 14a 
and 14b of the pair corresponding to each paraboloid mirrors 13a and 13b are arranged. The condensing 
means 7 and 8 which became independent of one paraboloid mirror 13a by right and left by mirror 14b by 
return with mirror 14a and paraboloid mirror 13b of another side are formed. 

[0024] Moreover, in the center section of the gimbal arm 4, as both clinch mirrors 14a and 14b are 
approached, the above-mentioned photodiode 9 is arranged. While this photodiode 9 is set up so that 
pinhole-like light-receiving side 9a may become facing up, that light-receiving side 9a bottom is equipped 
with the band pass filter 15. In addition, the above-mentioned clinch mirrors 14a and 14b and an above- 
mentioned photodiode 9 are supported by the optical-system plate 1 6 installed from the gimbal arm 4 so 
that clearly from drawing 2 . 

[0025] And the laser beam L2 irradiated towards the object from the polygon mirror 6 as mentioned above 
Reflect with the object and it is again caught by the polygon mirror 6. The reflective laser beam L3 from an 
object is reflected and condensed by both paraboloid mirrors 13a and 13b, after reflecting in the mirror 
planes 6a and 6b of two ****** in the polygon mirror 6. Furthermore, the reflective laser beam L4 from 
each paraboloid mirrors 13a and 13b will be caught by light-receiving side 9a of the center section of the 
photodiode 9 which it is reflected and condensed and is finally shared between each clinch mirrors 14a and 
14b. 

[0026] As opposed to the foci of each paraboloid mirrors 13a and 13b being Pa and Pb here By arranging 
Mirrors 14a and 14b by return to a front [ it ] side (an each paraboloid mirror 13a side or the 13b side), and 
making the focus of these clinch mirrors 14a and 14b agree in light-receiving side 9a of a photodiode 9 
Shortening of the distance needed for the optical system from the paraboloid mirrors 13a and 13b to a 
photodiode 9 is attained. 

[0027] The torque motor 1 1 for rotating the gimbal arm 4 is constituted by Rota 18 and stator 19 grade by 
using this gimbal arm 4 and the rim 17 of one as an output shaft, and the resolver 20 which is a rotation 
detector is held in the interior. Therefore, as mentioned above, it synchronizes with rotation of the polygon 
mirror 6 by the motor 12. By making this gimbal arm 4 rotate with a torque motor 1 1 by making into the 
center of rotation the axial center P1 of the gimbal arm 4 which intersects perpendicularly with the center 
of rotation P2 of the polygon mirror 6 The laser beam L2 in which it reflects by the polygon mirror 6 and 
which is irradiated towards an object will be scanned in the two directions of the hand of cut (the direction 
of arrow-head A) of polygon mirror 6 the very thing, and the hand of cut (the direction of arrow-head B) of 
gimbal arm 4 the very thing. 

[0028] In addition, 21 is a gobo which has covered the top face of a laser diode 5. Moreover, while the 
maximum angle of rotation for every 1 scanning actuation of polygon mirror 6 the very thing is set as 90 
degrees, the angle of rotation of the gimbal arm 4 is set as a maximum of 120 degrees (similarly it is 40 
degrees to the direction of a clockwise rotation 80 degrees in the direction of a counterclockwise rotation 
from the condition of drawing 2 ). 

[0029] Therefore, according to the laser type distance measuring equipment constituted as mentioned 
above, when measuring the distance to the target object besides illustration, it reflects in one mirror plane 
of the polygon mirrors 6, for example, mirror plane 6a, and is projected on the exposure laser beam L1 
emitted in parallel from the laser diode 5 towards an object. 

[0030] While the rotation drive of polygon mirror 6 the very thing is carried out by the motor 12 at this 
time, the laser beam L2 by which the gimbal arm 4 in which those polygon mirror 6 and condensing means 7 
and 8, and photodiode 5 grade were carried was irradiated as mentioned above towards the object from a 
rotation drive being carried out with the torque motor 1 1 is scanned in the direction of arrow-head A, and 
the direction of B, respectively. 

[0031] And the laser beam L2 irradiated towards the object serves as a form again caught by the polygon 
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mirror 6 after reflecting with the object again. Namely, the laser beam L3 reflected with the object As 
shown in drawing 1 , in the mirror planes 6a and 6b of two ******, it reflects in each among the polygon 
mirrors 6 It is mutually parallel, and after being divided into the two flux of lights of the reverse sense, it is 
reflected and condensed by each mirror planes 6a and 6b by the paraboloid mirrors 13a and 13b 
corresponding to an individual exception, and it reflects by each clinch mirrors 14a and 14b further, is 
caught with a photodiode 9, and is changed into a predetermined electrical signal. That is, the distance to a 

target Object IS measured as a function of the time amount taken [ after a laoor beam L1 is irradiated from 

a laser diode 5 ] for the reflective laser beam L4 to carry out incidence to a photodiode 9. 
[0032] In this case, without reducing the total light income obtained, since the reflective laser beam L3 
from a target object was divided into the mirror planes 6a and 6b of two ****** in the polygon mirror 6 and 
is caught as mentioned above, area of each mirror plane of that polygon mirror 6 can be made small, and 
small lightweight-ization of the whole equipment can be attained by the miniaturization of the polygon 
mirror 6 as a result. , 
[0033] And since it has arranged so that all the elements carried on the gimbal arm 4 may be subsided in 
that circle Q while making the center of rotation P1 of the gimbal arm 4 in agreement with the core of this 
circle Q more slightly [ are the window section 2 of a case 3 , and concentric , and ] than the window 
section 2 supposing the circle Q of a minor diameter as shown in drawing 2 , the miniaturization of the 
whole equipment can be attained also by this . 

[0034] moreover, from all the elements of the optical system of the polygon mirror 6, the paraboloid mirrors 
13a and 13b which form the condensing means 7 and 8 besides the drive system, the clinch mirrors 14a 
and 14b, and photodiode 9 grade being carried on the gimbal arm 4 While a gap of an optical axis will not 
arise afterwards and the optical-axis tuning itself will become easy since there is no relative displacement 
between opticals axis like before once it performs optical-axis adjustment of each element of optical 
system, measurement precision will also improve by the dissolution of an optical-axis gap of the above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flat-surface explanatory view showing the gestalt of typical operation of the laser type 
distance measuring equipment concerning this invention. 

[Drawing 2] The right lateral cross-section explanatory view of the above-mentioned laser type distance 
measuring equipment. 

[Drawing 3] The longitudinal-section explanatory view of the above-mentioned laser type distance 
measuring equipment. 

[Drawing 4] The longitudinal-section explanatory view which excepted a polygon mirror and its drive 
system from drawing 3 . 
[Description of Notations] 

1 — Laser type distance measuring equipment 

3 — Case 

4 — Gimbal arm 

5 — Laser diode with a collimator (laser light source) 

6 — Polygon mirror 
6a t 6b — Mirror plane 

7 8 — Condensing means 
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9 — Photodiode (photo sensor) 

1 1 -T- Torque motor (gimbal arm driving means) 

1 2 — Motor (polygon mirror driving means) 

13a, 13b — Paraboloid mirror (condensing mirror) 
14a, 14b — Clinch mirror 
L1 , L2, L3, L4 — Laser beam 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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